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Orthopaedic Instruments and Accessories Sectional Committee, MHD 2

NATIONAL FOREWORD This Indian Standard which is identical with IS0 8615 : 1991 `Implants for Surgery - Fixation Devices for use in the ends of the femur in adults', issued by the International Organization for Standardization (ISO), was adopted by the Bureau of Indian Standards on the recommendation of the Orthopaedic Instruments and Accessories Sectional Committee and approval of the Medical Equipment and Hospital Planning Division Council. Fixation devices for use in the upper and the lower ends of the femur may be made in a variety of configurations, according to the design of the originator or the individual manufacturer. However, certain dimensions are critical and may not be exceeded without risk of damage to the bone when the device is inserted. Other than specifying this limited number of features, the main object of this standard is to ensure uniformity in designating and describing the size of the device in order that devices of different origin but of the same nominal size will not differ significantly in their critical dimensions. It is required that these dimensions be stated on the packaging and marked on the device: it is also required that the packaging carry other information useful to the surgeon, such as, details of instruments and ancillary devices necessary at the implantation of the device.
The text of above mentioned IS0 standard has been approved as suitable for publication as Indian Standard without deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention is particularly drawn to the following:

a) b)

Wherever the words `International Standard' appear referring to this standard, they should be read as `Indian Standard'. Comma (J has been used as a decimal marker while in Indian Standards, the current practice is to use a point (.) as the decimal marker.

In this adopted standard, reference appears to certain International Standards for which Indian Standards also exist. The corresponding Indian Standards which are to be substituted in their place are listed below along with their-degree-of equivalence for editions indicated: International Standard IS0 261 : 1973 IS0 272 : 1982 IS0 965-2 : 1980 Corresponding Indian Standard IS 4218 (Pan 1) : 1976 IS0 Metric screw threads : Part 1 Basic and design profiles (first revision) IS 9519 : 1980 Dimensions for width across flats for hexagon head bolts and nuts IS 4218 (Part 6) : 1978 IS0 Metric screw threads : Part 6 Limits of sizes for commercial bolts and nuts (diameter range 1 to 52 mm) (first revision) IS 5347 (Part 2) : 1993 Requirements for orthopaedic implants : Pan 2 Wrought stainless steel (first revision) IS 5347 (Part 3) : 1984 Requirements for orthopaedic implants : Pan 3 Unalloyed titanium IS 5347 (Part 4) : 1984 Requirements for otthopaedic implants : Part 4 Wrought titanium 6-aluminium 4vanadium alloy IS 5347 (Part 5) : 1984 Requirements for orthopaedic implants : Part 5 Cobalt-chromium-molybdenum casting alloy IS 5347 (Part 6) : 1984 Requirements for orthopaedic implants : Pan 6 Wrought-cobalt-chromium tungstennickel alloy Degree of Equivalence Technically equivalent Identical Technically equivalent Identical

IS0 5832-l : 1987 IS0 5832-2 : 1978 IS0 5832-3 : 1978

Identical

IS0 5832-4 : 1978

Identical

IS0 5832-5 : 1978

Identical
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Indian Standard

IMPLANTS FOR SURGERY - FIXATION DEVICES FOR USE IN THE ENDS OF THE FEM'UR IN ADULTS

1

scope

This International Standard specifies the materials, dimensions, surface finish, and packaging and marking of metal surgical implants used for the fixation of fractures and osteotomies of the upper and lower ends of the femur in adults. The types of devices covered are as follows:

IS0 9652:1980, IS0 general purpose metric screw threads - Tolerances - Part 2: Limits of sizes for genera/ purpose bolt and nut threads - Medium quality. IS0 5832-1:1987, Implants terials - Part 1: Wrought for surgery - Metallic stainless steel. - Metallic ma-

4 nails and screws intended to be used alone; b) nail plates and blade plates of one-piece
struction: con-

IS0 5832-2:1978, Implants for surgery terials - Part 2: Unalloyed titanium.

ma-

IS0 5832-3:1990, Implants for surgery - Metallic materials Part 3: Wrought. titanium &aluminium dvanadium alloy. IS0 5832-4:1978. implants for surgery - Metallic materials Part 4: Cobalt-chromium-molybdenum casling alloy. IS0 5832-54978, Implants for surgery - Metallic materials - Part 5: Wrought cobalt-chromium-tungstennickel alloy. IS0 5832-6:1980, Implants for surgery - Metallic materials - Part 6: Wrought cobatt-nickel-chromiummolybdenum alloy. IS0 5832-7:1984, Implants for surgery - Metallic materials - Part 7: Forgeable and cold-formed cobaltchromium-nickel-molybdenum-iron .a!loy. IS0 5832-8:1987, Implants for surgery - Metallic materials - Part 8: Wrought cobalt-nickel-chromiummolybdenum-tungsten-iron alloy. IS0 5835:1991, Implants for surgery - Metal bone screws with hexagonal drive connection, spherical under-surface of head, asymmetrical thread - Dimensions. IS0 5836:1988, Implants for surgery - Metal bone plates - Holes corresponding to screws with asymmetrical thread and spherical under-surface.

d fixation devices of multi-piece construction having either a fixed.or an adjustable angle;

d)

fixation devices of multi-piece construction with sliding nail or screw, with or without a compression device.

NOTE 1 Figures 1 to 7 are Intended to illustrate nomenclature and designation of dimensions, but the representation of the components does not otherwise form part of the requirements specified in this International Standard.

2

Normative

references

The following standards contain provisions which, through reference in this text, constitute provisions of this International Standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this `International Standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below. Members of IEC and IS0 maintain registers of currently valid International Standards. IS0 281:1973, IS0 general-purpose threads - General plan. IS0 27211982, Fasteners Widths across flats. Hexagon metric screw

products

1
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IS0 6018:1987, Orthopaedic implants - Genera/ quirements for marking, packaging and labelling.

re-

5.2 Cross-sectional dimensions and B nails and fixation screws

of types

A

IS0 9268:1988, Implants for surgery - Metal bone screws with conical under-surface of head - Djmensions. IS0 9289:1988, Implants for surgery - Metal bone to screws plates - Holes and slots corresponding with conical under-surface. 3 Materla~

52.1 Type -A nails shall have a maximum width of 16 mm and a maximum depth of 6,5 mm (see dimensions h and n respectively in figures 1 and 2).

5.2.2 in type B implants, the effective length of the nail or fixation screws, as designated in figures 1 to 7, shall be able to pass through a circle of 13 mm diameter.
Nails and fixation screws of type C are intended NOTE 3 for use only where prior drilling or other preparation of the femoral neck is undertaken before implantation. Incorrect preparation of the femur or the use of a nail or screw of too large a cross-sectional dimension can result in bursting of the femoral neck during insertion.

*

3.1 Metallic materials used shall be in accordance with IS0 5832, parts 1 to 8. 3.2 Locking bushes and inserts shall be made from plastics materials. These materials shall not be used for any other part of any of the devices. The plastics materials should be biocompalible and of sufficient strength to provide permanent locking, e.g. by swelling. At present only polyamide homopolymer type 66 (nylon 66) is known to be suitable.

5.3 Effective screws

length

of nails

and fixation

4

Types of nails and fixation screws
screws may be divided into three

The range of effective lengths of nails and fixation screws shall be from 50 mm to 150 mm. The preferred increment between lengths is 5 mm.

Nails and fixation types: 2 -

Type A nails of rectangular

cross-section;

5.4

Cannula

of nail or fixation

screw

Type B nails and fixation screws designed to be inserted without preparation of the femoral neck and head; Type C nails and fixation screws designed to be inserted only after drilling or other preparation of the femoral neck and head.

5.4.1 The cannulation of the following sizes:

hole, if present,

shall be one

-

a) nominal diameter of 2,8 mm and a minimum tual diameter of 2.80 mm; or

ac-

NOTE 2

The use of a nail or screw of too large a crosssectional dimension might result in bursting of the femoral neck during insertion of the device.

b) nominal diameter of 2.2 mm and a minimum actual diameter of 2,20 mm; or c) nominal diameter of 2,0 mm and a minimum tual diameter of 2,00 mm. ac-

5

Dlmenslons
General L and

5.1

5.1.1 The expression of sizes of plates, nails fixation screws shall be as given in table 1. 5.1.2 The nomenclature shown in figures 1 to 7. of dimensions shall

NOTE 4 The 2.8 mm nominal diameter hole is suitable for use with guide wires 2,5 mm in diameter; the 2,2 mm nominal diameter hole is suitable for use with guide wires 1,6 mm and 2,0 mm diameter; the 2,0 mm nominal diameter hole is suitable for use with guide wires 1,5 mm in diameter.

be as 5.4.2 The minimum wall thickness of cannula nail or fixation screw shall be as specified table 2. of in

The most important dimension for the surgeon effective length of nails and fixation screws.

is the
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Table 1 TOPS of ctevk. (~80

Expression bf sizes of plates, nails and fixation screws
Types (e.g. trl-fin) where point length is less than effective length Cross-sectional dimension(s) of point Shaft diameter Pdnt length Effective length Overall length Diameter of cannula (if present) Types (e.g. V-shaped) where point length equals effective length Cross-sectional dimension(s) of point Effective length Overall length Diameter of cannula (if present) Rectangular section nail

clause 5)

PIateS

FbuIion scrM

One-p&e nail plates Nails and Rxatlon screws for use alone Fixed angle nonsliding plates, nails and screws of multi-piece construction

Effective length/number of screw holes Angle, 0, /?, between plate and nail or flxatlon screw(s), In degrees

Cross-sectlonal dlmenslons d and A (see figures 1 and 2) Effective length Overall length

Thread diameter Shaft diameter Thread length Effective length Overall length Diameter of cannula

AdJustableangle plates of multlpiece devices

Effective. length/number of screw holes Mlnlmum and maxlmum angle, 8 between plate and nail or fkatlon screw, in degrees

-

-_

-

Sliding nail and screw plates

Barrel length Effective length/number of screw holes Angle, 8, between plate and nail or fixation screw, In degrees

Cross-secttonal dlmenslon(s) of point Shaft diameter Point length Effective length

Cross-sectional dimension(s) of point Shaft diameter Effective length

Thread diameter Shaft diameter Thread length Effective length

NOTES 1 2 3 Linear dimensions shall be expressed in millimetres. The terms given in this table are illustrated in ggures 1 to 7. The most important dimension for the surgeon is the effective length of nails and fixation screws.

Table 2 -

Minimum

wall thickness of cannulation holes
Dimensions In milllmetres -1

Matedat

of screw or nail

2 Stainless steel Cast cobalt-based alloys Wrought cobalt-based alloys Wrought tltanlum alloy
1

I

2.8 1s
0,79 0,79 1,29

I

0,70

0,79 1

I

I

3
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5.5 Heads of non-sliding screws 5.5.1 The effective

nails and fixation

Ancillary components for assembly of fixation devices of multi-piece construction
8

cess for introducer than 8 mm.

screw thread depth of the rein head of nail shall be not less

6.1

Nuts and bolt heads
of nuts and bolts shall be

8.1.1 The screw threads
in accordance with 5.53.

5.52 The length of the protruding screw-threaded spigot of male-type heads shall not exceed 20 mm. 5.5.3 The screw
and ther with with threads for Introducer recesses protruding screw-threaded spigots shall be eiM6 or M8 x 1 or M7 or Ml0 x 1 in accordance IS0 261, of tolerance class 6H/6g in accordance IS0 965X?.

6.1.2 The width across flats of hexagonal nuts and bolt heads shall be in accordance with IS0 272.

,

6.2

Locking bushes and Inserts

Locking bushes and inserts shall be made from plastics materials (see 3.2) and, if present, screw threads shall be in accordance with 55.3. When using nuts fitted with nylon locking bushes, care should be taken to ensure that the nut is fully tightened so that the thread of the nail or screw projects beyond the nylon bush. If for any reason such a nut is removed from the nail or screw during an operation it should be discarded and replaced by a new nut. Similar co.nditions apply when the components of a nail or screw are fastened together by a bolt fitted with a plastics material locking insert. 7

5.6 Angle between femoral plate and nall or ffxation screw

In the case of plates in which there is no provision for adjusting the angle between the plate and the nail or fixation screw, the angle between the plate and the nail or fixation screw shall not differ from the nominal value stated by the manufacturer by more than 2".

5.8.1

Surface

finlsh

If there is provision for between the plate and the nail minimum and maximum angles the nominal values stated by more than 2".

5.6.2

adjusting the angle or fixation screw, the shall not differ from the manufacturer by

The external surface finish shall be free from burrs, scratches and other defects visible by normal or corrected vision. 8

Packaging
with IS0 6018.

NOTE 5 In both cases, the stress borne by the implant is maximal at the shoulder between the nail and the plate;
this zone needs therefore to be particularly methods are under consideration. strong. Test

Packaging shall be in accordance Sharp edges shall be capped.

9
5.7

Marking Marking of devices
device or major component or multi-piece deshall be marked in accordance with IS0 8018 with the appropriate requirements given in 3 where the size of the component allows.

Screw holes
with either

9.1
Each vice and table 9.2

Screw holes shall be In accordance IS0 5836 or IS0 9289.

NOTE 6 The type of hole is dependent upon the type of bone screw with which the plate Is intended to be used.

Marking of packages
with be as

5.8 Clearance flxatlon screw

between barrel and nail or

Packages shall be marked in accordance IS0 8018; the markings relating to size shall given in table3.

5.8.1 In the case of sliding nails and screws, the clearance between the outside surface of the nail or fixation screw and the inside surface of the barrel, excluding working surfaces of devices tpt control rotary or sliding motion, shall be 1 mm __0,25 mm.
4

The unit package or a leaflet inserted in the package shall also give the following information: a) the size and type of drill,
and all other preparatory

spanner,

instruments

screwdriver rec-
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otimended facturer;

for use with the device by the manu-

the procedure device;

and equipment for contouring the

the diameter of the recommended and guide wire drill;

guide wires

the size and types of bone screws as specified in IS0 5835 or IS0 9268 with which the device is intended to be used; recommendations device including, for sterilizing and handling the where appropriate, details of

e) for nails of non-rectangular cross-section and' for fixation screws, the type (B or C of the device) shall be specified: recommendations and warning about the correct implantation techniques to minimize the risk of damaging the femoral neck should be stated (see note in 5.2.2). For nails of rectangular cross-section, the type A of the device shall be specified: recommendations and warning about the implantation techniques should be stated.

Table 3 -

Reauirements .

for markina of fixation devices and Dackaoes .
Marking requirement Size of nail and plate, and angle between nail and plate, expressed in accordance wlth clause 8 Size expressed In accordance with clause 8

Device or major component of multi-piece device Fixation devices of one-piece construction Nalis and fixation screws for use alone fixed angle Plates: Fixation devices of .multipiece construction adjustable angle sliding non-sildlng Nalis: sliding Flxatlon screws: non-slidlng sliding

Size expressed in accordance wlth.ciause 8

5
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Point diameter

Cennuletion hole

A-A
Point

a1 Nail plate with tri-fin nail

Centre of arc

-

Receee for introducer

b)

Nail plate with V-shaped nail

c1 Rectangular section nail

NOTE - See note to clause 1.
Figure 1 -

Generalized

representation

and nomenclature of dimensions upper end of the femur

of one-piece nail plates for use in the

6
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A-A
?-

B-B
Point diameter w c(

Overall nail length

a)
NOTE See note to clause 1.

Nail plate (with V-shaped nail)

b)

Rectangular section nail

Figure 2 -

Generalized

representation

and nomenclature of dimensions lower end of the femur

of one-piece

nail plates for use in the

7
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A-A
Point Cannulationhole

Recessfor introducer

Effectivelength Overall length

NOTE - See note to clause

1.

FIgure

3 -

Generalized

representation

and nomenclature

of dimensions

of nails for use alone

8
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Thread diayeter

Cannulation hole

Hexagonal head

7

Width a'crossflats Washer

Thread diameter

Shaft diameter

___----_ *

. -_

__----_--c

--

----

___~ I

Washer J NOTE See note to clause 1.

Figure 4 -

Generalized

representation

and nomenclature

of dimensions of fixation screws for use alone
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Thread diameter

-A
Point diameter

annulation hole

Effective depth of thread Head (female shown)

a)

Fixation screw for use with plate of adjustable angle

Threaded length of t'"l"/

~~

/

/y!

+Centre

of ai

I II ,

-_

Bi__iI__kB
4

J

b)

T&fin

nail plate of adjustable angle

Cl

Detail of plate of fixed angle

NOTE - See note to clause 1.

Figure 5 -

Generalized representation and nomenclature of dimensions of plates, with nail or fixation screw, of fixed or adjustable angle for use in the upper end of the femur

10
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7

Point diameter

Shaft diameter

Compression scrwu

Centre of arc-

a)

Nail with the compression screw in place

b)

Fixation screw of the type in which a compression

screw is used

NOTES 1 2 Some types of plate and sliding 1. nail or screw do not incorporate a compression screw.

See note to clause

.

Figure

6 -

Generalized

representatlon
screw

and nomenclature of dimensions of plate and sliding nail or flxatlon for use In the upper end of the femur

11
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1'9 \
0 0 0 0 01 0 0 0 0 0 0

@
0
I -

Point or thread length

.Point or

NOTE - See note to clause 1. Figure 7 Generalized representation and nomenclature of dimensions use in the lower end of the femur of plate and sliding nail or screw for

12

International Standard IS0 5632-6 : 1980

Corresponding Indian Standard IS 5347 (Pan 7) : 1984 Requirements for orthopaedic implants : Part 7 Wrought-cobalt-nickel-chromiummolybdenum alloy IS 5347 (Part 8) : 1984 Requirements for orthopaedic implants : Part 8 Forgeable and cold-formed-cobaltchromium-nickel-molybdenum-iron alloy IS 5347 (Part 12) : 1993 Requirements for orthopaedic implants : Part 12 Wrought cobalt-nickel-chromiummolybdenum-tungsten-iron alloy IS 9829 (Part 1) : 1981 Metal bone screws : Part1 Screws with asymmetric thread, variable fitting (spherical) and IS 9829 (Part 2) : 1981 Metal bone screws : Part 2 Screws with asymmetric thread, constant fitting (spherical) IS 11567 (Part 1) : 1988 Holes and slots in metal bone plates : Pan 1 Corresponding to screws with asymmetrical thread and spherical under surfaces IS 14240 : 1995 Orthopaedic implants - General requirements for marking, packing and labelling IS 9829 (Part 3) : 1988 Metal bone screws : Part 3 screws with asymmetrical thread, conical under-surfaces, and IS 9829 (Part 4) : 1986 Metal bone screws : Pan 4 Screws with symmetrical thread, conical under-surfaces IS 11567 (Pan 3) : 1988 Holes and slots in metal bone plates : Part 3 Corresponding to screws with asymmetrical thread and conical under-surfaces, and IS 11567 (Part 4) : 1986 Holes and slots in metal bone plates : Part 4 Corresponding to screws with symmetrical thread and conical under-surfaces

Degree of Equivalence Identical

IS0 5832-7 : 1984

Identical

IS0 5832-8 : 1987

Identical

IS0 5835 : 1991

Technically equivalent

IS0 5836 : 1988

Technically equivalent Identical Technically equivalent Technically equivalent Technically equivalent Technically equivalent

IS0 6018 : 1987 IS0 9268 : 1988

IS0 9269 : 1988

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 `Rules for rounding off numerical values (revised)`. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.
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